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QUEING TC$l/TU55 DECTAPE ROUTINES 

DECUS Program Library Write-up DECUS NO. 8-393 

N e w  TCOl/TU55 DECtape Routines:  

These r o u t i n e s ,  which a r e  a much modif ied v e r s i o n  o f  DEC-08-FUBO 

( p r e v i o u s l y  DEC-08-31U), p r o v i d e  t h e  u s e r  w i t h  t h e  a b i l i t y  t o  r e a d  

and w r i t e  128 words (one memory page) from/onto s t a n d a r d  129 word DEC- 

t a p e  b locks .  

128 word a r e a s  of memory. 

memory f i e l d ,  w i l l  begin s e a r c h i n g  i n  e i t h e r  t h e  forward o r  t h e  r e v e r s e  

d i r e c t i o n  f o r  t h e  DECtape block a t  which t h e  t r a n s f e r  w i l l  beg in ,  and 

w i l l  queue one r e a d / w r i t e  r e q u e s t  t o  keep t h e  DECtape i n  motion (and 

t r a n s f e r r i n g  d a t a )  a s  con t inuous ly  a s  p o s s i b l e .  

Success ive  b locks  a r e  t r a n s f e r r e d  in to / f rom s u c c e s s i v e  

The r o u t i n e s  w i l l  t r a n s f e r  into/from any 

The o n l y  r e s t r i c t i o n s  p l aced  on t h e s e  r o u t i n e s  i s  t h a t  t h e y  m u s t  

be  l o c a t e d  i n  f i e l d  0 o f  memory and t h a t  t h e y  w i l l  r ead  and w r i t e  i n  

t h e  forward d i r e c t i o n  o n l y .  Also,  a s  w i t h  o t h e r  DECtape r o u t i n e s ,  t h e y  

cannot t r a n s f e r  d a t a  a c r o s s  f i e l d  boundar i e s ,  i . e .  l o c a t i o n  7777 of a 

f i e l d  i s  fol lowed by l o c a t i o n  0 o f  t h e  same f i e l d .  

Areas o f  a p p l i c a t i o n  f o r  t h e s e  r o u t i n e s :  

These r o u t i n e s  can be used t o  advantage i n  any program which 

p r o c e s s e s  d a t a  which i s  r e a d  from or w r i t t e n  o n t o  DECtape a t  a h i g h e r  

r a t e  t h a n  t h e  average t r a n s f e r  r a t e  of  DECtape t r a n s f e r .  The p rocess -  

i n g  r a t e ,  when compared t o  t h e  maximum DECtape t r a n s f e r  r a t e  o f  about 

7 .5  Kwps, f a l l s  i n t o  t h r e e  c a t e g o r i e s :  
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1. Whenever t h e  p r o c e s s i n g  r a t e  i s  always h ighe r  t h a n  t h e  t r a n s -  

f e r  r a t e ,  these r o u t i n e s  can keep t h e  DECtape i n  cont inuous  motion,  

c a u s i n g  t h e  a c t u a l  t r a n s f e r  r a t e  t o  approach the maximum r a t e ,  and allow- 

i n g  t h e  d a t a  on one complete  DECtape t o  be t r a n s f e r r e d  and processed  i n  

about  1 minute .  T h i s  can be p a r t i c u l a r l y  important  when o n l y  a small  

a r e a  of  memory i s  a v a i l a b l e  f o r  DECtape b u f f e r s ,  because o t h e r  r o u t i n e s  

would t h e n  need a c o n s i d e r a b l e  amount of t i m e  t o  s e a r c h  f o r  t h e  s t a r t  

block for t h e  t r a n s f e r ,  d e c r e a s i n g  t h e  average  t r a n s f e r  r a t e  by a s  much 

a s  a f a c t o r  o f  13. 

2 .  Whenever t h e  p r o c e s s i n g  r a t e  i s  lower t h a n  the  maximum r a t e  

o f  t h e  DECtape b u t  g r e a t e r  t h a n  t h e  average  r a t e  (which i n c l u d e s  t h e  

t i m e  spen t  s e a r c h i n g  for t h e  t r a n s f e r  s t a r t  b lock ) ,  u s ing  these r o u t i n e s  

i n  c o n j u n c t i o n  w i t h  m u l t i p l e  (more t h a n  2) b u f f e r s  can r a i s e  t h e  average  

r a t e  (compared t o  the- average  r a t e  of  o t h e r  r o u t i n e s )  a s  much a s  i s  

needed f o r  maximum e f f i c i e n c y  i n  t h e  program. Note t h a t  more than  2 

b u f f e r s  a r e  needed i n  o r d e r  t h a t  t h e r e  be s u f f i c i e n t  b u f f e r  space, a f t e r  

one  b u f f e r  i s  f i l l e d ,  f o r  t h e  r o u t i n e s  t o  s e a r c h  f o r  t h e  t r a n s f e r  s t a r t  

block i n  c a s e  t h e  DECtapes have s topped .  S ince  these r o u t i n e s  w i l l  

queue a r e q u e s t ,  t h e  a c t u a l  s i z e  o f  t h e  b u f f e r s  i s  not  n e c e s s a r i ' l y  

impor tan t  and s e v e r a l  smal l  b u f f e r s  may work be t te r  t h a n  1 or 2 l a r g e  

b u f f e r s  . 
3. Whenever t h e  p r o c e s s i n g  r a t e  i s  lower t h a n  the  average  t r a n s f e r  

r a t e  o f  t h e  DECtape (when u s i n g  o t h e r  r o u t i n e s )  bu t  may i n c l u d e  high 

peak r a t e s ,  t h e  t echn ique  of us ing  s e v e r a l  smal l  b u f f e r s  may be used 

t o  advantage  a s  desc r ibed  above. 
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The d isadvantages  o f  u s ing  t h e s e  r o u t i n e s ,  when compared t o  o t h e r  

DECtape r o u t i n e s  i n  usage,  i s  t h a t  t h e y  do not a t tempt  t o  r e - t r y  a 

r ead  or write when an e r r o r  o c c u r s  and t h a t  t h e y  r e q u i r e  about  1 1/4 

pages o f  core. The l a s t  d i sadvan tage  i s  somewhat l e s s e n e d  by t h e  

a b i l i t y  of  t h e  r o u t i n e s  t o  handle  smal l  b u f f e r s .  

C a l l i n g  sequences:  

These r o u t i n e s  c o n s i s t  o f  s e v e r a l  s u b r o u t i n e s .  Of t h e s e ,  two 

(RW128 and DWAIT) have d i r e c t  use i n  u s e r  programs and two o t h e r s  

(IYTRAR and DTXAR) may have usage i n  s p e c i a l  i n s t a n c e s .  

Subrout ine  RW128: 

T h i s  sub rou t ine  i s  t h e  Read/Write s u b r o u t i n e  which c o n t r o l s  DECtape 

t r a n s f e r s .  It has  a c a l l i n g  sequence:  

JMS (RE128) 
CORE 
USFW 
BLKNO 
-BLKS 
Return h e r e  w i t h  DECtape i n  motion 

/ E f f e c t i v e  JMS t o  RW128 
/ S t a r t  add res s  i n  memory f o r  t h e  t r a n s f e r  
/Un i t ,  Search ,  F i e l d  and Write (see below) 
/DECtape block number a t  which t r a n s f e r  s t a r t s  
/ -(Number of DECtape blocks t o  t r a n s f e r )  

The c o n t r o l  word, USFW, i s  d iv ided  i n t o  t h e  fo l lowing  f i e l d s :  

U ( B i t s  0-2) = DECtape u n i t  number, 0 (for 8) through 7 
S ( b i t  3) = Search s t a r t  d i y e c t i o n .  0 t o  s t a r t  i n  r e v e r s e ,  

F ( B i t s  6-8) = F i e l d  of  memory f o r  t h e  d a t a  t r a n s f e r .  
W ( B i t  9) =Write or r ead .  1 f o r  w r i t e ,  0 f o r  r e a d .  

1 t o  s t a r t  forward .  (Xfer always forward . )  

The s e a r c h  d i r e c t i o n  b i t ,  8 ,  a l lows  t h e  program t o  s p e c i f y  t h e  

direLCion i n  which t h e  DECtape should  beg in  moving when it is  search-  

Lr;g f o r  BLKNO. T h i s  can save  some t i m e  when t h e  d e s i r e d  d i r e c t i o n  is 

known, 
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When program c o n t r o l  r e t u r n s  from t h e  s u b r o u t i n e ,  a DECtape w i l l  

be i n  motion and t h e  AC w i l l  be c l e a r e d  (= 0).  The s t a t e  of t h e  Link 

i s  u n c e r t a i n .  The DECtape u n i t  i n  motion a t  t h e  t i m e  t h a t  program 

c o n t r o l  r e t u r n s  may or may no t  be t h e  same u n i t  j u s t  r e q u e s t e d .  Fu r the r -  

more, t h e  u n i t  may be per forming  one  of t h e  f o l l o w i n g  three f u n c t i o n s :  

a )  s e a r c h i n g  for BLKNO on  t h e  u n i t  j u s t  s p e c i f i e d ,  b) t r a n s f e r r i n g  da ta  

a s  s p e c i f i e d  by t h e  l a s t  r e q u e s t  made t o  t h e  program, or c)  t r a n s f e r r -  

i n g  d a t a  a s  s p e c i f i e d  by t h i s  r e q u e s t .  Due t o  t h i s  f a c t ,  a smal l  

amount of c a r e  must be e x e r c i s e d  when u s i n g  these r o u t i n e s ,  a s  w i l l  be 

d e s c r i b e d  i n  t h e  s e c t i o n  on usage .  

Subrou t ine  DWAIT : 

T h i s  s u b r o u t i n e  i s  used by a c a l l i n g  program (and a l s o  by RW128) 

t o  f i n d  t h e  c u r r e n t  s t a t u s  of  t h e  DECtape and RW128 queue. Con t ro l  

w i l l  not r e t u r n  w i l l  not  r e t u r n  t o  t h e  c a l l i n g  program u n t i l  one o f  

two c o n d i t i o n s  i s  t r u e .  The d e s i r e d  c o n d i t i o n  i s  determined by  t h e  

s e t t i n g  of  t h e  Link when t h e  s u b r o u t i n e  i s  c a l l e d  ( t h e  AC should  be 

c l e a r e d ) .  I f  t h e  Link i s  set (a l ) ,  c o n t r o l  w i l l  r e t u r n  when ( i f )  

no DECtape i s  i n  motion. If t h e  Link i s  c l e a r  (a  0 ) ,  c o n t r o l  w i l l  

r e t u r n  when ( i f )  e i ther  no DECtape i s  i n  motion or t h e  queue i n  RW128 

is  empty .  T h i s  s u b r o u t i n e  has  a c a l l i n g  sequence:  

STL or CLL /SeT Link or CLear Link 
JMS (DIVAIT) / E f f e c t i v e  JMS t o  DWAIT 
Return  here when s p e c i f i e d  c o n d i t i o n  t r u e  (AC = 0) 
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S u b r o u t i n e  DTRAR: 

T h i s  s u b r o u t i n e  checks t h e  motion b i t  i n  t h e  DECtape A (command) 

reg is te r  and r e t u r n s  t o  t h e  c a l l i n g  address-kl i f  t h e  b i t  i s  a 0 (no 

DECtape i n  motion)  or  t o  t h e  c a l l i n g  addres s+2  i f  t h e  b i t  i s  a 1 ( a  

DECtape is  i n  motion).  I t  has  a c a l l i n g  sequence: 

JMS (DTRAR) / E f f e c t i v e  JMS t o  DTRAR, AC = 0 
Re tu rn  h e r e  i f  no DECtape i n  motion (AC = 0) 
R e t u r n  h e r e  i f  a DECtape i s  i n  motion (AC = 0) 

T h i s  s u b r o u t i n e  should be c a l l e d  w i t h  t h e  AC c l e a r e d  and r e t u r n s  

w i t h  t h e  AC c l e a r e d  and t h e  Link u n d i s t u r b e d .  I t  can  be used by a 

program t o  de t e rmine  t h e  s t a t u s  o f  t h e  DECtape c o n t r o l .  

Subrou t ine  DTXAR: 

T h i s  s u b r o u t i n e  r e a d s  t h e  DECtape A (command) regis ter ,  masks 

t h e  AC (by an  AND) w i t h  t h e  c o n t e n t s  o f  t h e  c a l l i n g  a d d r e s s i l ,  i s s u e s  

t h e  DTXA i o t  command (which e x c l u s i v e - o r s  t h e  c o n t e n t s  o f  t h e  AC w i t h  

t h e  c o n t e n t s  o€ t h e  A r e g i s t e r ) ,  and t h e n  r e t u r n s  t o  t h e  c a l l i n g  

address-t2 w i t h  t h e  AC c l e a r .  Any b i t s  set  i n  t h e  AC when t h e  sub- 

r o u t i n e  i s  c a l l e d  w i l l  be i n c l u s i v e  o r ' e d  w i t h  t h e  c o n t e n t s  of t h e  

DECtape A r e g i s t e r  ( t h e  r e a d )  b e f o r e  masking. T h i s  s u b r o u t i n e  h a s  a 

c a l l i n g  sequence: 

JMS (DTXAR) 
hlASK 
Re tu rn  h e r e  w i t h  AC c l e a r e d .  

/ E f f e c t i v e  JMS t o  DTXAR 
/Mask f o r  AC o r ' e d  w i t h  A r e g i s t e r .  

T h i s  s u b r o u t i n e ,  w i t h  a mask o f  200 ( o c t a l ) ,  w i l l  s t o p  any DECtape 

u n i t  which i s  i n  motion. T h i s  can  be used i n  a program when something 

occurs which r e q u i r e s  t h a t  t h e  DECtape s t o p  immediately.  Any r e q u e s t  

l e f t  i n  t h e  queue i n  RW128 w i l l  be ignored  a f t e r  t h i s  i s  done. 
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Usage o f  t h e  r o u t i n e s :  

Usage o f  t h i s  r o u t i n e  i s  somewhat s i m i l a r  t o  t h a t  d e s c r i b e d  f o r  

i ts  p a r e n t  i n  t h e  DEC w r i t e u p .  If t h e  u s e r  i s  u n f a m i l i a r  w i t h  t h i s  

r o u t i n e ,  i t  i s  sugges t ed  t h a t  he r e a d  t h e  w r i t e u p  a v a i l a b l e  from DEC. 

T h i s  r o u t i n e  r e q u i r e s  t h r e e  symbols t o  be d e f i n e d  on page 0 o f  

memory ( f i e l d  0) .  These t h r e e  symbols a r e  MCOM, DIS, and DTERR. 

MCOM i s  used by t h e  DECtape i n t e r r u p t  h a n d l i n g  r o u t i n e s  t o  p o i n t  

t o  t h e  c u r r e n t  e n t r y  p o i n t  i n  t h e  i n t e r r u p t  h a n d l e r .  I t  m u s t  be 

d e f i n e d  by t h e  u s e r  i n  h i s  program bu t  i s  i n i t i a l i z e d  by t h e  r o u t i n e .  

Its usage by t h e  u s e r  i s  d e s c r i b e d  i n  t h e  DEC w r i t e u p .  DIS m u s t  be  

a p o i n t e r  t o  t h e  u s e r ' s  i n t e r r u p t  d i s m i s s  r o u t i n e .  T h i s  i s  a l s o  

d e s c r i b e d  i n  t h e  DEC w r i t e u p .  DTERR must be a p o i n t e r  t o  t h e  u s e r ' s  

DECtape error p r o c e s s i n g  r o u t i n e .  When a DECtape e r r o r  o c c u r s ,  t h e  

r o u t i n e s  s t o p  t h e  DECtape, l o a d  t h e  AC w i t h  t h e  c o n t e n t s  of t h e  DEC- 

t a p e  B ( s t a t u s )  r e g i s t e r ,  and t h e n  e x e c u t e  a JMP I DTERR. Un l ike  t h e  

DEC v e r s i o n ,  t h e  s t a t u s  ( e r r o r s )  w i l l  be  u n d i s t u r b e d  i n  t h e  B register 

a l s o .  A few more comments on e r r o r  p r o c e s s i n g  w i l l  f o l l o w  s h o r t l y .  

Un l ike  t h e  DEC r o u t i n e s ,  t h i s  r o u t i n e  does NOT i n c l u d e  an  I O N  

i n s t r u c t i o n  t o  e n a b l e  t h e  program i n t e r r u p t .  It i s  impor t an t  t h a t  

t h e  u s e r  program e n a b l e  t h e  i n t e r r u p t  s h o r t l y  a f t e r  t h e  f i r s t  t i m e  

t h a t  t h e  r o u t i n e  i s  c a l l e d .  I f  i t  i s  a problem t h a t  t h e  ION i s  n o t  

i n c l u d e d ,  t h e r e  i s  room t o  add t h i s  o n e  i n s t r u c t i o n  i n  t h e  s u b r o u t i n e  

l a b e l e d  DSSET, which sets up a s e a r c h  for BLKNO. 

I n  some programs it  may be n e c e s s a r y  t o  p r o c e s s  a DECtape error 

w i t h  t h e  program i n t e r r u p t  on  ( a s  i n  t h e  c a s e  of b u f f e r e d  T e l e t y p e  
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o u t p u t ) .  If it i s  d e s i r e d  t o  do t h i s ,  i t  i s  n e c e s s a r y  t o  make a sma l l  

change i n  t h e  i n t e r r u p t  s k i p  c h a i n  t o  p r o p e r l y  i g n o r e  an i l l e g a l  DEC- 

t a p e  f l a g .  T h i s  i l l e g a l  f l a g  i s  caused by t h e  DTXA i n s t r u c t i o n  which 

s t o p s  t h e  DECtape u n i t .  I n  t h e  c a s e  o f  a se lect  e r r o r  (which i s  caused 

by e i t h e r  s e l e c t i n g  an  o f f - l i n e  u n i t  or  by t r y i n g  t o  w r i t e  on  a w r i t e -  

l ocked  u n i t ) ,  t h i s  JYI'XA i n s t r u c t i o n  w i l l  c a u s e  t h e  e r r o r  t o  occur a g a i n .  

Simply checking f o r  a DECtape f l a g  ( w i t h  a DTSF) t o  de te rmine  t h e  d e v i c e  

which caused an i n t e r r u p t  w i l l  c a u s e  t h e  program t o  go to ,  t h e  DECtape 

i n t e r r u p t  h a n d l e r  w i t h  p o s s i b l e  d i s a s t r o u s  r e s u l t s ,  To s o l v e  t h i s  

problem, t h e  DTXA i n s t r u c t i o n  which s t o p s  t h e  u n i t  a l s o  c l e a r s  t h e  

b i t  i n  t h e  DECtape A r e g i s t e r  which a l l o w s  t h e  DECtape f l a g  t o  c a u s e  a 

program i n t e r r u p t .  The i n t e r r u p t  s k i p  c h a i n  should t h e r e f o r e  check t h i s  

b i t  b e f o r e  going t o  t h e  DECtape h a n d l e r .  An example f o l l o w s :  

/Save t h e  AC and Link a f t e r  t h e  i n t e r r u p t . , .  
M'SF 
JMP .+5 
DTRA / Y e s ,  i s  c o n t r o l  connected t o  P. I .? 
AND P4 
SZA CLA !If AC = 0, not connec ted ,  t r y  next  d e v i c e  
JMP I MCOM / A l l  OK, go hand le  DECtape i n t e r r u p t  ... ;/Continue w i t h  d e v i c e  i d e n t i f i c a t i o n  r o u t i n e  

T h i s  modif ied r o u t i n e  w i l l  p r o p e r l y  h a n d l e  

/ I s  t h e  DECtape f l a g  set?  
/ N o ,  t r y  t h e  next d e v i c e  

/ C(P4) = 4 

11 t r u e "  DECtape i n t e r r u p t s  

w h i l e  i g n o r i n g  t h e  f l a g  i f  i t  cou ld  no t  have caused t h e  i n t e r r u p t .  

Because RW128 w i l l  queue a DECtape r e a d / w r i t e  r e q u e s t ,  c a r e  must 

be used t o  keep from u s i n g  a b u f f e r  b e f o r e  t h e  t r a n s f e r  i n t o  or o u t  

of i t  i s  f i n i s h e d .  The t a b l e  on t h e  f o l l o w i n g  page shows t h e  p o s s i b l e  

f u n c t i o n s  that c a n  be in progress  a f t e r  r e p e a t e d  calls t o  RW128 and t o  

D:'!AIT. I t  i s  sugges t ed  t h a t  t h e  u s e r  r e a d  and a t t e m p t  t o  unde r s t and  t h e  
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t a b l e  b e f o r e  u s i n g  t h e  r o u t i n e ,  The fo l lowing  words a r e  used i n  t h e  t a b l e :  

SEARCH S i g n i f i e s  t h a t  t h e  r o u t i n e  i s  s e a r c h i n g  t h e  DECtape 
f o r  BLKNO. 

XFER S i g n i f i e s  t h a t  a d a t a  t r a n s f e r  ( r e a d / w r i t e )  i s  t a k i n g  
p l a c e .  

S i g n i f i e s  t h a t  t h e  Queue i n  RW128 (which has  a dep th  
of one r e q u e s t )  i s  f u l l .  I f  i t  i s  necessa ry  for 
RW128 t o  perform a SEARCH f o r  a . s p e c i f i e d  r e q u e s t ,  
t h e  Queue w i l l  remain f u l l  u n t i l  t h e  a c t u a l  XFER 
beg ins  fo r  t h a t  r e q u e s t ,  

- Q S i g n i f i e s  t h a t  t h e  Queue i n  RW128 i s  empty.  

n-1, n, n + l ,  S i g n i f y  t h e  number o f  t h e  c u r r e n t  request. I n  each  
of  t h e  examples shown, t h e  c u r r e n t  r e q u e s t  i s  number 
n,  t h e  l a s t  r e q u e s t  i s  n-1, e tc .  

Should t h e r e  be any q u e s t i o n s  about  t h e  r o u t i n e  o r  i t s  use ,  I w i l l  

do w h a t  I can  t o  be o f  h e l p .  

J i m  Crapuche t t e s  
S t a n f o r d  E l e c t r o n i c s  Labs 
S t a n f o r d ,  C a l i f .  
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Use of RW128: "(wait)" means that program control did not return from the 
routine immediate I y 

Function Status of DECtape & Queue 

before cal l  + STOP, a SEARCH, Q, n-1 XFER, Q,'n-l 

JMS RW128 
(n) (wait) 

on return -+ SEARCH, Q, n XFER, Q, n-1 
CLL 
JMS DWAIT 

XFER, Q, n-1 

on return 4 X F E R , ~ ,  n X F E R , ~ ,  n XFER,a, n 
(note that status 
is same in al l  cases.) 

before cal I + STOP,a SEARCH, Q, n-1 XFER, a, n-1 

JMS RW128 
(4 (wait) 

on return -> SEARCH, Q, n XFER, Q, n-1 

JMS RW125 
. (n+l) 

on return 4 

JMS RV4123 
. (n+2) 

on return + 

(wait) (wait) 

XFER, Q, n XFER, Q, n 

XFER, Q, n+l XFER, Q, n+l 

XFER, Q, n-1 

(wait) 

XFER, Q, n 

XFER, Q, n+l 
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RW128r QUEING DECTAPE ROUTINES:  SOURCE, B I N  & L I S T I N G  15 OCT 1970 

NAME 

INDEX 
START 
UPDATE 
CHANGE 
GETSYS 
X S Y S  
XED1 T 
XPAL 
XLOAD 
XMOVE 
XINDEX 
XODT8 
X L I S T  
XDUP 
X T A P E  
DECU3 1 
SRW TAP 
CONVT 
SRW128 
BRW 128 
LRW 128 
RW128T 

BLKI 

7777 
0007 
0020 
0827 
8034 
0041 
0056 
007 1 
0130 
8135 
0150 
8161 
0164 
0200 
0204 
8234 
0250 
0274 
0333 
037 1 
0377 
0461 

BLKS 

8 
9 
7 
5 
5 

13 
11 
31 

5 
11 
9 
3 

12 
4 
24 
12 
20 
31 
30 

6 
50 
3 

NUMBER O F  FILES3 21 

NEXT FREE WORD: 6236 
NEXT FREE BLOCK: 0464 

WORDS LEFT8 0341 

S . A .  

7777 
7667 
7600 
7600 
7 600 
7667 
0147 
0200 
7200 
0200 
0200 
7000 
0200 
0200 
0177 
7667 
7667 
0208 
7667 
7667 
7667 
7667 

CORE LOCS 

07400-07 577 
07400-07577 
06000-07 577 
86400007577 
06200-07377 
04400-07577 
00000-02577 
00000-07577 
06400-07 57 7 
00008-02577 
00000-02177 
07000-07577 
00000-02777 
80000-00777 
00000-05777 
07400-07577 
07400-07577 
00000-07577 
07480-07577 Source f i l e  
07400-07577 Binary f i l e  
07400-07577 L i s t i n g  f i l e  
00000-00577 Test program 


